ABSTRACT: High population, vehicles, and employment and high energy use could generate congestion that has been considered as a result from diseconomies of agglomeration. However, congestion and energy use problem could be mitigated in a compact city due to shorter commuting distance, efficient vehicular operation, etc. US government and local household unit. Furthermore, more vehicles, more drivers, more incomes, and more workers means high VMT and high energy use, which implies that they are more sprawl. To deal with this problem, impact fee might be one of the solutions.
INTRODUCTION
Due to unstopped land development in suburban area and centralized employment, contemporary cities generate high population, many vehicles, and high energy use. As one asserts, this concentrated human festival for the 21st century have brought urban problem: congestion. This might result from diseconomies of agglomeration, which is side effect of benefits of agglomeration. However, congestion and energy use problem could be mitigated in a compact city due to shorter commuting distance, and fewer vehicles traveled miles [13] .
Increasing population and employment density in MSAs could reduce vehicle travel, energy use, and CO2 emissions. This is because distance to travel decreases and transit mode is more efficient than one in sprawled local area if a city is more compact [13] . Therefore, trip can be reduced by walking, biking, or using public transit so people commute more efficiently by using alternative transit mode.
Indeed, empirical study presents that people tend to be more likely to commute by car in lowest density of work location but the closer work environment is, the less people use their car [8] . Also, Brownstone and Golob's results indicate that 1000 dwelling units per square mile decreases household's VMT by 1200 miles per year [1] . These researches imply that the more compact cities are, the less energy use and greenhouse gas (GHG) diverge. This might be explained by common assumption that an increasing population and land use development affect increasing energy use.
In the mean time, there is statistically significant study showing that transportation accounts for 40-60% of lifecycle GHG emissions in residential development and public transit accounts for 2-5% of total transportation energy use [8] . Therefore, it seems that understanding the relationship between energy use and residential density is appeared to be important in this era.
However, there have been studies that density negatively affects energy use [5] . Another study shows that there is no direct association between land use density and transportation energy consumption [10] . This indicates that there are still ongoing arguments that higher residential density causes cost and energy use and it is necessary to study for the relationship between vehicular energy use and residential density. socioeconomic data, demographic data, and Urban Density data based upon which SEM is constructed and developed.
To answer these questions in a comprehensive way, different economic methods such as CART analysis, t-test, correlation, collinearity analysis, factor score analysis and SEM (Structure Equation Modeling) will be combined and used. Specifically, socioeconomic data, urban density data, demographic data are drawn from factor score analysis combined with correlation and collinearity analysis. Only one study used SEM with bootstrapping method to avoid biased error. This paper only uses ML (maximumlikelihood) to find whether the hypothesis is consistent with the analysis results or not.
Last but not least, the research process flow is initially established in figure 1. This paper utilizes correlation, factor score analysis, and collinearity analysis to set up and obtain fundamental data with SAS 9.1 and SPSS 15.0. To develop SEM, it uses Lisrel (ver 8.51). MSAs to make an assumption about residential behavior and transportation energy use. one major factor can be drawn in the dataset: urban density factor (housing units, the number of population, the number of household etc).
In order to stimulate land use factor, density, clustering, and mix factors can be used. As Todd Litman states that land use patterns can be evaluated based on several attributes including those three variables [12] .
However, it takes long time to disaggregate the data on a spatial basis with addresses. Even though several studies
show that economic characteristics such as income, gasoline price is not primarily important [6, 7] , those factors should be considered in that they generally generate urban sprawl [4] .
By using the structural equation model (SEM), this paper examines the impact of residential density on energy use.
Normal distribution test, correlation analysis, and collinearity analysis are conducted before using SEM. 
Analysis
Descriptive Statistics ( As shown in Table 6 , to eliminate and reduce collinearity, factor score analysis is conducted to find some facts that urban density factor shows that the highest cumulative percentage but socioeconomic factor and demographic factor have weak explicability. In addition, Fig. 3 and Fig.   4 show the result of SEM analysis for each area. is one of the best alternative that make it possible to control sprawl and related externalities. Couple of studies shows that impact fee increase urban density [14] . However, ongoing arguments create a lot of research work focusing on disadvantage of impact fee. Therefore, the study for impact fee and energy use would be reservation for the next research topic.
Conclusion

